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15 

7 y^3s-^r> [angiotensin-converting enzyme : ACE„ W^^tift 

IZfezS^ZfT-itJVXJVtflri/^Zf^y—lf: (EC 3.4.15.1) ] tt, - 7>*f* 

^>~>> • T;i'b*X5 t n>jltiJEMmo— At?, T>^^-^>->> I &JSte'ffeS!©7 
>**-^>->> II \z^m~? 5itt»fc, ^5*-f *=>S##*»tt*t"r*2:£fc 

UMWXlRl) o £©fe£>, ACE M^HS^ffit*rsm^J <«Atf* riiffil^T 

25 ©£jg, *!«©€& MH5*SSfEffl, #»fc£©^&£ffr«t&*#t*«"rfc*. 
GPI T>*— M?>K#K\% GPI 7 >*-^^UTiMC^t5^©iI^ 

30 Grestmann-Straussele MfeM. 2 )V— ffi^<D^t>\$>% f^ij ^->ft^Sj ©ICS 
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GW 7>*-KllS'&-rSU##UU-y*7'f H (LPS) CD14 

5 05 GH TVA-fc^Ufc^^^R (-WXOmm-Cte PH-20 TEPS5 # 
<2J D HI b Srff 5 b & J**»«»:3lMfc3Ftt*J&*» 6 ftT V> 5 . 

10 -^iftSflc^ViTK-, QPI7>*— ffl^>^^K*>l!ftR3^6jlfc*S"-a:*2:i*t*3aT 
fe^o GPI !80rfiH4 (GPIase ffitt) §St^>/^itUTU, 

&V>T«, Bt— GPI-PLD 7>>S&l6*lT^£o bfrb. GPI-PLD te*S!Ii£i*J-lf QPI- 
PLD &mmTZ>m&\zm^T. GPIaseSftSr^-Tilfc^ **ttlJ&*«VifcW^ElC 
«fcD*#£ftTV*« (##§r:£fSK4) . GHase StttDBSS^OfUMtV^ 

15 6 , GPI-PLD «W$J fcflUS b fc*09a«fc 

ACE »47>^:*^>5/>I $3«ktf:/7x-f >&fl*<0XK» fll&fcTx^ 

20 ts^^- h*fcira7H^b, $6fctti5-^X^>7. p t«W^SttflsT* £ 6 
nrv^ (*4*flFXiR 5) c bfrb&#<=>> ace *i gpi 7>*—M*>rt&n*ffl 

25 ttflFXltt 1 : WW¥ 10—036391 ^t&ig 
^tfFlfciK 2 : #H 2001-064299 
W VfJCWi 3 : <$H 2001-233789 -Sf&fg 
WflFXiU : *&g§ 2002-138100 

#4#flF:fclR 1 : Hooper et al., Int. J. Biochem. 23:641-647, 1991 
30 IMfrtflPXltt 2 : Honda et al., J. Biol. Chem. 277:16976-16984, 2002 
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2tM#ff XftK 3 : Lin et al., J. CeU Biol. 125:1157-1163, 1994 

#£#f)F:S:i)c 4 : Tujioka et al., Biochem. Biophys. Res. Commun. 251:737-747, 

1998 

^^VfXM. 5 : Skidgel et al., Neuropeptides and Their Prptidases, Turner AJ 
5 Ed., Chichester, UK, 1989 



z.<Dmn^7>^r^^>^>^mmm (ace) •v&zz.t*&i)iistc a 

gpi 7 >ti —m ? >/i ^ m. zmmmfr s mm* i± * z. t \z «t ^ T€-a^m &=?V5 s ^ 

fc, ace zmmmmm tu-citt sic&fcD , zi^mm^i^Bjw^*^^^ 
20 ^— tffiittsrtti^iu, s^t-r^> gpi 7>*-w?>rti?mMffim&<D&&m%i\z 

mmisOZ ACE ^IftSCt^itbTV^. 

30 z.<Dmmv>%iM<D-' -D<z>nmte> ^stis7>^tf>-»w^ gpit> 
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$t575 yt^SSiALfcfSIii, jf$U<Hf©75 y»B#I*© His 
Glu-Met Gly ffis ffiaifc^JS 1 Pi±®7 5 / J 

tiiLfc^^i, $ e> \ZM £ U<«-e©7 5; ^SB^J + O His Glu Met Gly His 

5 giu s Asp fcisaiufc£ji8i#*£^tmaiT?**. 

10 

iKD^MMBiJlite, W5 7 ^SE^J't 1 © His Glu Met Gly His E^lfcfcVt* V* 
•9*n*»lK±©7S/»Si*» ?fSb<«His Glu Met Gly His E^HC^t £ Glu 
* Asp K§&L.&fiIft*T?«&£. 

15 C©5S9ifcfcV>T, TGPI 7>#— §!:?>/^StJ «M© GPI 7>ts — 

S^U*^ LPS ©g$ft CD14^-Cfe^>. 

tgpi 7>x—m*yK?'g.*MUWifr*>mm-z-®z>s tu. n$&mo gpi t> 

20 *-H^bT^5 GPI T>#-^>A^Jt£ GPI 7 ^^J^HS^itT, 
LPS CD 14 )5«»lliaK*>6ia!*Sn*fc«>» CD14-LPS 

25 »j«3B«Ba*an, lps te&zM&m&*&fcRj&<Dte*&®±&frte&&2ftz>- 

f7V tt, MitfcS, ^P'fy7i;H't3^ 1 Grestmaiin- 

Strausselei^#i¥, ^""e&So 
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qE^7i, mmftm, »mw) \z^mm^-v$>Ki. &tz j tn*><Dmmmz&z>jL 

r^fSttiS^ffiiJ te* fctAtf TEPS5 PH-20 *©» : ?*H]&lR*Ifffc 

10 ^3!!tf>!i§Ste Remington's Pharmaceutical Sciences, 18th 

Edition, ed. A. Gennaro, Mack Publishing Co., Easton, PA, 1990* it-B^X^ 
33«ktf#^ 1 £#f#6*J& : fiH£ Sambrook and Maniatis, in Molecular Cloning-A 
Laboratory Manual, Cold Spring Harbor Laboratory Press, New York, 1989; 
Ausubel, F. M. et al., Current Protocols in Molecular Biology, John Wiley 8b 

15 Sons, New York, N.Y, 1995) 3FtC33*&S*lT 



20 h i egfp-gpi mte?m\^vx<DmM : te&tfz&ytm&4k : s:mmvr£mfo 

ttflTCfeS. EGFP-GPI O^mmm. (Gc) mm*?£2&ffi (Lane 2) "^^XCl^ 

tat*** % i (^s-T) 3 ^^xcttisn^^fc. Ly ra^-r^ 

kiifflJiS. 200^o 
25 0 2tt, EGFP-GPI 3tfc^A^X©^Mfc:*5**3 EGFP-GPI 9 >A#St<Di§ 

&«£P^fc«^&i!ilti-e&<5. *®«tt^*«&inLfc«#««SE (Tx-ii4+) £ 

fctt#Mtt^#*iniOD»#««tt (Tx-114-) £/BV>Tlft»S"i»r*ft;l^ 
O-aSfiX^^ay hWlfc. EGFP-GPI #IMSSttffl##ttT'T?8Mi« 

30 M<D±ZZ (Ln.2, Tx-114-) < Ln ' 2 > 
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Tx-114+) £ffl*T?fcofcji*tt4$flBT'<#-T?**. F9 tt F9 h7>X7i^^>b. 
NTg 2* £ b X © # h 9 > X x - y ^ -C fe 5 o 

B 3 «, I»^07h^77^-Cii3SS$nfc GPI 7># — 
5 aMiiSttS***** 1 ?. TSK gel 3000SW *f )V*>t&% 7 S Jtffl L tc tf — ^ #lj 
(Frac.) SDS-PAGE lOOkDa ©#-/OHtlT*« 

B 4 tt, ilUA ACE (ACE-T) TffjSSlA (ACE-S) , PI-PLC 
10 7 — ©^J-iiSjS PLAP ©-Y Ay7*0 , yf , 'f >^o Input ttJRJSOSJlT? 25 

b 5 «, ace sji&(Dffl*fe#te^as^L^^^-e^So wftmnvtc plap * 

=H!*frift&© ACE-S ££J&£-fr. 7fci§*B© PLAP f£&£Sl5£bfco «ttW«± 
SD, n=3 0 mU/ml^itbfc. Student's t ^^fd<fc ^JcMzMPte, 
15 * : P<0.01, ** : p<0.05 fTttt 10-3M # :/ h Zf x ) il'&Sfln VTc^^<DK 

B 6 ACE £KJ££-frfc PLAP 0-fA;7o>yf>f >^Kl«fc5 GPI 7 ^ 
^>/1^ftjtitig&©&!l5tii§3lT-&3. E414D S^^y— ifffite + 'fr© Glu414 
20 £ Asp HfiiUfc^I* ACE, WT &gF£S>© ACE-T. Buffer PLAP SAy7 
T-O^tMfS^-frfe^^o gtt©a=yhftl4«.l fc^-r^&T^J&fc. Input 

B 7 ^J-*?— Iffgfi- (Pase) E414D tt-^^^-ifStt'f'fr 

25 © Glu414 £ Asp fcMIUfcSEfH* ACE, WT \ZM§eMG> ACE-T. i£tt«H£^J6« 
Kasahara and Ashihara, Clin Chem. 27:1922-1925 KlIB^S ntcfflfeJifefcffi. 

B 8 tt, filipin M&S (#) tfcli^l (£) ^ffTt, EGFP-GPI £h^> 
30 X7i^y3>lfc F9 MBS* 1.0 U/ml © ACE-S Kl^D&Sb, EGFP-GPI •. 
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Sca-1, Thy-1 *«k^ E-# F'MJ ><Z)*fflSfrSMf§3i£ FACS ^IfcW^S. 
filipin mW&\Z\-Z GPI 7>#-*>/1^K©f£^te^L-TV>fc;&* 0fflJ3a&<Z>£~> 
7 b) , glMM E-# K^U >K^^bT^&Vi 9, Sfc^tie.0SS 

a^ol^fc (M% : EGFP-GPI 53%, Sca-1 67%, Thy-1 f4 34%) » 
5 aB ACE(-), bte ACE (+) > ctt PI-PLC &3!£fTo *><£>o €-7^ >©Sttt» 
f»Affi (Mean) 

0 9 tt» EGFP-GPI F9 ^IS^ ACE Sfcte PI-PLC #JS£fTO )fc4§-& 

GFP tt%OllM9X. ACE tt EGFP-GPI *IBJft*lB*»6«Wf 
10 V>-5„ =f;VS?#C!> GFP gfc3tett*ail/TV>&V>. fSFSfS 200 TPBSJ ACE 

PI-PLCX & 5 . 

0 10 tt, HeLaffi^ filipin (*) CS£) T?, l.OU/ml © 

ACS-S S&tt 2.8U/ml PI-PLC £/8V>T£!LSb, B1&^.W<D CD59 43<ktf DAF 
15 FACS ^«fb&»*T*«. ACE ^llCck^T^W^SO^ltti^t 

fctf (lfflfla^C©&->7 b) , Je-CDSftttSfc-oTVifc (CD59 tt 66%, filipin 
DAF 58%) • 

m 11±HHU :/U (PrP) b £: HEK293 3fflJ®£ 1.0 U/ml 

20 © ACE-S fc«fcDffi3b, :/«J:*->*>/t*JteDiM* FACS 
THtt, nmthX CD59 ©jffifH^^WUfcM^Tab^o 

H 12 fct filipin Ba^fro fc HeLa MM^M* fcm&<D ACE-S ^STT?^ 
A-hU. CD59 ©Ifflia^M^S: FACS MU, ffiU&ft*"*?**. 
25 #«¥^M±SD, n=3"C^^„ 0 U/ml ^itLfc. Student' s tfcJBfcJ:** 
^MtK2P«, * : P<0.005, ** : p<0.01 

B 13 « filipin ffiSbfc HeLa jffllSSr, **3ftfc#:/h:/y;WB*©#*ET, 
10-7 M © ACE ^^HtCffiSTS 0.2U/ml O ACE-S t&lZ'C >*^^— b b, 
30 CD59 <0*BIfi*ffi5Bm£ FACS #Wb&8*T?*3. ®tt¥^M±SD, n=3 X%>%* 
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*>ZfhV)V 0 M SMitlfc. Student' s t fcj£ \Z «£ £ ^IcMtK^ tt, * ; 
P<0.01, ** : p<0.05-e&3o 

b 14 #«©ttnsfc*5tt* ace ©#«*w^R©aiiBflHt*ifctiEL&. m 

5 8, m 10 11 ©t£*©gaa£fc*. ACE afflt^W^SlT?** E-# 

»J>*»*. GPI T>*-m?>rt?M*®mmtti1rZ>o EGFP-GPI 

F9 iiffljfe-ete EGFP-GPI, Sca-1, Thy-l E-# F'MJ >*» HeLa 

iSWete CD59 lo&tf DAF HEK293 MJl&T?fci CD59 t^'Jt>^W^I 
(PrP) Z^n^tl FACS ^flTT^flrUfco ffite^MiSD, n^3 ND U 

10 

B 15 tt, jStSS^>/t^H*^*nS GPI T>^-M®fM-©l^^. EGFP-GPI 
F9 ijffljfe£ 32P U >S ! bb<tt 3 H JL^ y—)VT2.>X'ftm^^-)V^. ~7 
4 U tf>*^S^frofc^C ACE-Sv PI-PLC mGK (V^Xflitt^U^W 

15 -<» tiS^I^ffofc. jf|«Snfc EGFP-GPI ^>^^H*RGFPK#T?«I», 
sds-page zhnWn-x^te?Lfc. MM Vtc EGFP-GPI ? >/1 

^®©^S« EGFP -f A^yny MC«fc«lftffl^>F©3aftlC«fct)*«)fc. SifcJfc 

o&mmmm&m&L. ace jaiD->^* i.o tuxititL-fc^w^ftt^* 

20 n3^n^n©^fc^©ffiM*£bT^'Lfc. ACE *&JilJ->:7>Ttt Rapid 
migrating band < ~Dfrmtb 6 n&#, Cinte F9 iSfflSS* iC^ft^ 3fa £> ^©11 
fit «fc § 110 gf «fc § © -V $> Z> o 

m i6 «u gpi 7 >*-*«#»fc^w-su>ii^«fc^x^y-;i/7s 

25 & £tf PI-PLC, GPI-PLD, mGK O^Sff^S^Ufc^EITfeS. Man ttT 

w-x, gicnc fetfjvnvs. >, ino«-r y^i — ;k mv>**ttiBi»«&*t". 

El 17 tt, iE#797*J;r; ACE y y ^7l> hT97»»±#S*0*?*> * 
^M#XTfcfrl37^ny-A©fc£©7K^ftJ&# (WS) ifflfla^^^f^) 

30 £©ji«stt*fl*T«m is# (ds) k^sbu, sds-page 
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^ T -^^u>/3«> tt)^«^x}e:#«Ei/, ^n^n ws, ds (otam^yw*. 

fcUTfflVifc. Sffite^lHfc^, ACE 7 y^7^ h-7^X»fttt7 7-f^'J > 
5 /-te ACE / v 97 V bffi^Sr^t*. 

m is «, ace ;<;^7-)bT!)7i^:MiT, m*-&mw&?f^t£(ot>\zn 

^tl-^n^^AJC^L/fc. ACE-WT fcm&m ACE, ACE-E414D if 
10 *£tt£^f£&>ffc£-&fc^# ACE, Inositol-P PI-PLC OmWM'V^^o Buffer 

m 19 ra, m is t^vt^>^^^-&bfe»^©ic^^v7^brc%0-e^^ o 
¥^±se mmm&) t, ^^M^^^^it^^^bfco jlwss is \zmv 

15 T'$5. ^n-^nO^^STfT^fcP^CD^tS^-n^tl, Buffer 1fi 18, ACE-WT *« 
20, ACE-E414D ifi 17, PI-PLC 18, PI-PLC + Inositol-P \% 18, Inositol-P & 
17"C^^)o student' s t.fc£lC«fc***SI**l*tt* MM^m (Buffer) fcJfcttbT, 
* : P<0.005, ** : p<0.01 ixfc ACE-WT <h ACE-E414D WT?tt P<0.3, 

ACE-WT £ PI-PLC IBTftt P<0.5, PI-PLC t PI-PLC + Inositol-P |H*T?tt P<0.05 

20 Tfeofeo- Cint«SiJ{®lCff 



s§ §9 & mrr s «?> © * a © mm 
M**tmintt) ^s^ftKo^sfc^oTJuiBrftcifc^T?** (#«aaa ace-s, 

JWmMACE-T) . rUIKS (M*.fc£, ^ ACE-S : Sigma A-6778 

m -P. 2002-525108 W^S ftTV> 5 7 >^*^">^ 

ra*s««-r*Jii ; b"c**. £<z> ace &J&«s*i;fc*><& 

30 ^ J etl^tlOT5y^iE?IJ^3J;^tl^3-HT^#U^^^^"^H (cDNA@5^lJ) 
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tPilzSXTcDt&V l; a ^ n T ^ 5 , T & fc> "5 , th ACE-S 
(GenBank/J04144) , k h ACE-T (GenBank/M26657) , ACE7^V7 
* — A 3 (GenBank/NM_152831) , k h ACE 7-<V7*-A2W 

(GenBank/NM_152830) , th ACE 7-fV7t-Aliffi# (NM_000789) , 
5 t h ACE ^ ^ > A ^ R ( GenBank/NM_021804 ) , ACE-T 
(GenBank/NM_009598) , T"i7 X ACE-S (GenBank/XM_l 10936) , 77 b 
ACE (GenBank/NM_0 12544) , hJMsfe ACE (GenBank/NM_0 12544) , 

77 h ACE-T (GenBank/AF539425) , «7 it 3r ACE-T (Swissprot/P22968) , 
•7U-^r ACE-S (Swissprot/P 12822) , — 7 h U (GenBank/Q 10751) , »7 v' 
10 ACE (Swissprot/1919242A) , -flAl ACE (Swissprot/r0715) , ^ 

3 9^3^1 ACE (GenBank/NM_165070) ^Tfe^o fi£oT, ZKDmWV®. 
ffiTS ACE tt, MI2©^^T5y^iB^Jfc*^ViT^(D@ffi^y5 1 F-&fi£S^i: 
Ofc^fifcLTteSi-f 5 . &£V>«, ACE Sa-Ht5#'J^^l/t 
^F* in vitro sg^SSf^^iiMSft?^-^ *-^-?5§5i$i*3 d £ fc £o T» 
15 ja*AACE tbTSfttS tt*»T?*5. )^'J7^Vtf h' (M^-^ACEcDNA) 
teMfH GenBank ^— 2002-525108 #^*R©*K*S9lH»aKiat^ 
f^SU&t'J^i'Wt5 ; l«7"n-7*§l^T|E#0 cDNA M77'J-^X^ 
iJ-->^-T57ji£4>, :*U l/^H7'7'f7-*lV>fc RT-PCR femote 

20 

ACE £ in vitro <6Mf?Tfts«rt- *»-&lCtt, t&fB#U X * 
HS, RNA Ji?U^7— ■tf7'n ; E-^-WT5'<^^-lC» AU.T^S^?^-* 
Ml, C©^* — 7o^-^-CMT5 RNA #U ;*^—t££^tf'7.l7'3 i 

mftft&&&nto+/]>&te&tetotate£<D4 >v humm&\z&tn'rz. rna #u 

25 ^^-t^n^-^-tUTH T7, T3, SP6 fS. <^^^J^Tr^ 2> . dn^CO RNA 
#U — if^O^E— ^ — *^tT^^^ — t LTB, pKAl, pCDM8, pT3/T7 18, 
pT7/3 19, pBluescript II fc£ ^JSi 

ACE ?V:||««:£©«*«T?fB3SSlt*«'&lctt» «*«jtf«Tf«[»pTte 
&*U5?>, 7*0*-^-, U#V — DNA ^a-nV^SU^r, ^ — 5 

30 37— ^^ftSHI^^^- CMfE© DNA WfJT-SSftJfe^.fcffcS'^* — £f£;& 
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pBluescript II, pET f€§t~>7. A, pGEX -/Xf Aftt^HSttS, 

^ps^jHEJftntftiwia^feas-tts^fc^T?**. Bi^^^-tuxit pkai, 

pCDM8, pSVK3, pMSG> pSVL, pBK-CMV, pBK-RSV, EBV^£^— , pRS, 
pcDNA3, pMSG, pYES2 fc 3. JfcSSBJfi i l/Ttt, U-JVWKIfflje 

10 COS7, 5 t ^-f--XAAX^-9Pm8BJ!a CHO ^afoniai&^«iHBiia> tts^s, 

15 V-A8s, DEAE^** h7>j*!4t*^(D^Sffl^5Ci:^T?t5. 

U'&^^ , 5 1 H ; £^iMlia^*WB&-eiR§^$i±fe(D^, «*gr**5&&*- ACE £ 

20 a«r» m&&m* mw-mM, ?)vmm. sds-page, mn&n&frwi. 

*fcJl©»Wfc*ViTffi^"r* ACE tt* GPI 7>*— ffl^ >/^^RiB«Stt*« 

^^^-SrSTS /^S^SAtfc^Si ACE "Cfife-^T^ctVio ffct)^ ACE 

tEfflfllftltit, jflLJE±#^?l^@clf o ^(Dtz® ACE 

tt, ^OMtlTO GPI 7 >7J-i^>/^Rjiiit BlftUSfcUT© 

jftEEi^ssi^jBJirfeifttt****. Jiofg^c^is ace a. i 
30 75 y fctttf in, gb<«i©75; tBSctits ^^^^ 
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XAS! ACE ACE (^JAtiI2^J##4) fc*^*, ^» 

5 (DSffi^^^ 1 K-£J5fci£ (M X. fc£ Organic Syntheses Collective Volumes, Gilman, 
et al. (Eds) John Wiley 8b Sons, Inc., NY) fC^c Tfll* £££31^ ^ H £f£M 
L, &*V*tt3EJM*A8l© PCRfe4>£r£l<Z> KunkelS CRunkel, T. A Proc. NatL Acad. 
Sci. USA 82:488, 1985 $5&X$ Kunkel, T. A, et al. Methods in Enzymology 154:367, 
1987) fcl£oTf£«Lfc3ESIffl#U Vtt F£Mi£fete'S**--#'T5B££ J fr* Ctfc 

GPiase &umrz>zt\z^T, mmf?Z>&gM*nZZ-iz-t)*T?%Z>o 

tot, ^HM ACE CDT^yifeMSAaffittMKIKW-r^Ili**^****- 
£0D5§BJ-T:te, ' 9SJt IT, ACE 7S./mteFl\Z&tf2> His Glu Met Gly His 

15 mm mnm^4<D 413-417 m ©v^-ma* 1 &,±<dt s. ytusi^j 5 / m. 
ssicstALfcxiys ace §5fsuv^©tUTW^t5. -r&;b-£ Z.<DmP\M1& 

tt, ACE ©^TZ^^— Zn ©KtefcaKHfRTSE^JT?*^ DftS, 
St (tK 7>yh, tf-tf-^ ^vO . IS (-7b'J) * (AD 

StftSfc^nT^ ACE Kl&V^T, ACE-T 33£tf ACE-S P^:bf\ 
20 $nTVi^>. ^;VT Z<Dmm\z33^Xfe, ACE cUT> Glu 

Met Gly His IS^JfC&tt^ Glu £ Asp tflbfcUl ACE (£TF T^^^— t* 

efe^iiACE (E414D) j tiBft-r^sit^**) *nw<-rz>* 
z-ommnmrnu* mmm\z ace w^ot^j:^^ mmomm^nnv®. 

30 Kmst^. *»swp*o, #j;u£&a^j£LT©§!i&HfcT3^©©#£b 
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io num. * -> ny^sa©* 5 tc^fj 

ace ottistMl^fcS^ifc^^Tltits^^^-efs^, m 

#«5~100%(w/w)> jlfSl/<« 10~60%(w/w)<Z>®Bi"r5 ££#"^3. 

25 

ACEitbt 100~200mg/kg/day i^tt^ut^fS, 75:*, ACE U 



30 
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5 «&V> 0 

10 GPI T>%— GFP (EGFP-GPI) ittef ^A^X (Kondoh, G. et al. FEBS 
lett. 458, 299-303, 1999) £ 7 a: y A*)Hf ^— )V\Z. «k D J&Ifc U , ZEifcSSSftT! 
4%(W/ V) A ^ * ;i/ A T t H -PBS m Sf£ ^ ^ t i 0 @ ^ b . i2J u m 
4%/l7*;i,AX;i/5 :r t: F-PBS <F"*MJtBIJfcU 20%*^ n— *-PBS *X 4"X; 
T 48 BS.MfctofcD'r >^zl^- h bfco 2fcfc»!*»rJt& Tissue-Tek O.C.T 
15 (Sakura Finetek, Torrance, CA) >f»fcSUe>&;^ H T-f XTilit^U, <g 
ffl»JLT?5-10MmJPK:«IWfUfc. QFP«MIW:7-f ;i^&ffiV>fc»3fc 

(Olympus, Tokyo) Sr/B^Tfrofc. 

20 Complete TM V n ■5r"7' — if ffi. # M (Boehringer Mannheim, Mannheim, 
Germany) MT> TNE (lOmM Tris-HCl pH7.8, ImM EDTA, 

150mM NaCl) «FTSBIJJ& tffi.ffi&m&titf&Wzm^Xtf U h D >^^^±-T 1f-T 
^t^t-fXlfc. fc^ES?*— M4 10O,00OX g ±»&JRaib;fc 
' (TK^tt^®) . itJStt TNE HfcflfcfpTife^U Sfcfc 1% TritonX-114 (Nacalai 

25 tasque, Kyoto, Japan) -TNE Complete TM ^Df7- ¥m.WM<0m&T 

X-fc^it-f'f X£f?v^ 100,000 x g -caijfr^KU, mwW;&MnS 
*tt«-H) . ^1t>y;V«^MfC TYH *S6fc 1 WfM^ViT«»lia»«La*ff 



30 1.3.-T Ay yn>y h 
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&m.%&<DmJ5<Dftm&#W7uftWi~i: sds-page tit, -hotJl/o-xIlcl 
§l$3clfr#)te:^¥b, GFP ( MBL, Nagoya, Japan) , PLAP(Biomeda) , W, 
TEPS5. &&Ztm PH-20 ^n^tKDW^tfVZU—j-JVmfc. ^«t^77-f 
^ UXJT^^^y^ o — i- )liri& f£«k£:/a — ^"^S^frV^ ECL ->X^A 
5 (Amersham Bioscience, Pistataway, USA) £/B V>T ^-feO^fcii £fTO fe. 

1.4.PLAP^&7y-fe-f 

^-T^->^#®?SttS!lO TritonX-114 *«, 37*0 <Z>#j#T7kit&#^ t |?-®«tt^J 
nJ^ttODiSTKtt^^^-SS-r^ttK^flJ^Ufco PLAP ^7yt-f £J1V*T, 

10 j£*fc:J3tt5 GPI T>*>-?>KPWmMm&<D*:-?V >^£frofc; PLAP K£% 
COS7 Jii|BJ&tp"T? cDNA £fg3t£-tt:TM@i& (20mM Tris pH8.0> 150mM NaCl, 
1% TritonX-114 > Complete TM -fu^Y—^mmM) fcl<fc D JfitBTS d £lC«fc 0 
HSU 37 < CT^iBb^-e^-®?gft^M^©ffi$riR*Ufc. DEAE--fe;Wn 
-^i'ftVXIt^^nvh^?^^- (LC) (»ttU1y 77- : 20mM Tris 

15 pH8.0, 0.1% TritonX-100, 0mM~500mM NaCl £j@B) , irt-PLAP ia-fc^^A 
(£t# : 7i^^^U £ Dt- ;Pift-PLAP ia-ffc (Biomeda) ;*7A: Hitrap NHS- 
Activated HP (Amersham Bioscience) ; »fflAy77~ : 100mM ^U">> 
pH2.8) TPLAP £*»§3Lfco MStt3WlT*tt©PLAP^>^^K***fc«ViT 

7"yfe-f &ff o fc. plap «tt©iaijett»- u *777^-t*tffi^^ h 

20 (Nacalai tasque, Kyoto) Srffl V*TS3B7G©7*n h njWCtJcoTfT o 7t» g^SJfc 
te, lOOmM Tris pH7.5, 5mM CaC12> 150mM NaCl $$£iT$ 0.1U tf> PLAP <D3& 
frlf, 90 ^KlfcfcO 37 , C"e^Jfibfe:. SJfcffJfctt TritonX-114 2%t 

PLAPffittSria^bfe,, *fcCtltt#U ^n-7-;UR-PLAPtt#*fflVifc'f 
25 y^-f^fcfeJB^fc: (Biomeda, Foster City, USA) . 

1.5.QPI7>*-^>^^Ritt*Stt'»»©»« 
J»Lfc ICR V7 7><£>ifi3l 500 fl***>&IHb» *57'J V>T~lmm3 (DWi 

30 ±»*jr*l, isooxg -ca^iB-rsjitfciDssfca: 
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P$£-frfco tZJRU 10feM<D&Wi& (3mM Tris pH7.4, 2mM MgCl 2 , ImM EDTA, 
0.25M7^n-7, 43<fct£ Complete TM ~?Uy-7—" £ ffl.^M&'StS) t P~€l&Vi ! 3o 
•fcO^tMS^frV^ *qE^^— h£ 100,000 X g T? 1 B#fflfc:fo;fcD^fr#8iL 
fc 0 ^©SfclRfc 10 ttftOfgfftt (20mM Tris pH8.0, 1% TritonX-100, &£Zfi 
5 Complete TM ^nf7-tfaf * "CSJ^b L fc. flSftFgttftjS&'b 

(100,000X g ) T? 1 RFlBfc*)fc0»«*ffV^ ±m§:iR»bfeo E ©tttt 

(1) DEAE--fe;V'n — X (Seikagakukogyo, Tokyo) ; (20mM Tris pH8.0, 

0.1% TritonX-100, 0mM-500mM NaCl 5JSB) Tr^tHo 
10 (2)7i-JVt7 7n-7X CL-4B ( Amersham Bioscience, Piscataway, 
USA) : Mffilfc (20mM Tris pH7.5, 0.1% TritonX-100) T^ttlo 
(3) ConA-t7 7n-7, 4B (Amersham Bioscience, Piscataway, USA) ; MtfflS 
(20mM Tris pH7.5. 0.1% TritonX-100, 150mM NaCl, 500mM methyl- 
a -D-mannnopyranosid (Seikagakukogyo, Tokyo)) Tf^rfciJo 
15 (4) TSK >f)V 3000SW (Tosoh, Tokyo) ; (20mM Tris pH7.5> 0.1% 

TritonX-100, 300mM NaCl) "C^fctio 

SDS-PAGE \Z£DftMV, WTh'J7"'»Sfc« 0.1M 1Mb 
20 ~>T>£^tT 70%*;UTU >»«T?*Bftlb, tf ^ U — HPLC (Magic) 

h)lfttir (ThermoFinnigan) KlflfeUfc. ^n^tl©* S tV 
fc'>^t;H:Mbt Sequest &«J;tf Mascot &§jt£fTofc. S VXX^^7 

»j$tife^^Htthu^>>^bis»ffl hplc T»nna, ^^.smoa^^aibT 

25 

F9> HeLa$3j;tfCOS7iSffiJJ&£. 10% FCS £jbB*.fc DMEM igafe^P"^*^. 
DNA h7>X7i^'>3 >C(j; 1 j3l?7ii' h 7 S > Si (Life Technologies, 
Rockville, USA) %Mla7t<Z>Zfn h ^JH^oTtffi Ufc. 

30 
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1.7.ACE t£& 

ACEcDNA£> ^^Xn^cDNA^T-y^U— htLT, 
'5-tgaattccaccatgggccaaggttgggctactccagg-'3 (IE?U## 1 ) 33 <k TS 
'5-gaattcgtcacttatcatcatcatccttataatcctgctgtggctccaggtacaggc-'3 (i55U#^ 2 ) 
5 ©^'fT- k«/ h&ffiV^T RT-PCR tCfcOilSUfc. JKDPCRB^^. FLAGS: 
#JnbfepJ^tt»mACE ©7^V7t-A$n-h*lTI/^. ^;i/^5>m414 & 

'5-cttggtgatagcgcaccacgatatgggccacatccagtatttcatgca-'3 (@B^J## 3 ) Vifc 
10 cDNA COfg^fclte CAAG -*Sr^ — £?»JJBlxfc. 

£ CO ACE cDNA^h7>X7i^->3 > L-fc COS7 iifflJ!&CDig*_L?il U, 
ACE Srfa-FLAG M2-7#n — X77-f — 5V * (Sigma, St. Louis) £:J1^ 

T»^bfc. ^H-^JWfS* ACE ©#:«Jft7-f (ACE-S) (Sigma 

A-6778) Rlit©J»t«iStt*ttT?«ffl tfc. ACE ©^^^—tfStttt 
15 £r$flCD#& (Kasahara and Ashihara, Clin Chem. 27:1922-1925, 1981) T?ff o 

1.9.FACS 

0.02% EDTA/PBS * « V> T« J& £ JH*> 6 MIR £ » 1% BSA *-&tT 
20 Hank' s m&flMftlC&ClMlsfc. S»Ufc»IIB£, 10/zg/ml 

W*UH> (fuipin) /PBS (Sigma, St. Louis) §ffll/iT OtT? l'^fcfcfcOH 
Ufeo PBS fclbfci, JifflJ&S: ACE l.OIU/ml PI-PLC (GLYKO, Novato, 

USA) PBS C0*-e, *^h^U;W (Sigma, St. Louis ) ©#«ET*fc«* 

#«TC0^#T, 37t:-e 1 PSMKlfrfcOilftS&fTofc. 5fcte«BJft* 1% BSA^r-^tJ 
25 PBS \ZffliK>MVmis* tb CD59, tb DAF, T £ X Sca-1 (Pharmingen- 
Fujisawa, Tokyo) * "^^X Thyl.2 (Pharmingen-Fujisawa, Tokyo) . T # X 
E-*H^sU> (SSit) , t h^U ^->3^ (3F4,SignetLaboratories) Id 

(Pharmingen-Fujisawa, Tokyo) £ t^T^S-fe bfc. 

30 &ft, 7v*>*>K2n (prp) nhm i M^^mm^mm 
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(HEK293 mm) ^itfSk h^J^^/^n-tM* 3F4 (Signet Labor 
atories, USA) Sr^ffl tfr|BfcH«fc»6L'fc. 

m&istcfflM& FAcscan-fe;wy-^-c«bfc 0 y— hzntcmmo 

FSC SSC ft>^H^0ifbfc. F9 ffll&ftT?583KUfc EGFP-GPI ttfi 

oT^BfafctB (%) £#ffibfco 

IjOI&r&ffi (%) = (ACE(-) - ACE(+)) /(ACE(-) — PI-PLC) 

T&fctp. pi-plc «i3B#©£3fc!&« ACB(-)T?©*3tt!l**«W*«^v» 

10 

i.io.«»tt«W^«f 

EGFP-GPI <£f§^"TS F9 $aj&£ 0.2mCi/ml ©[32P]-*;>hU >^ (Amersham 
Bioscience ) %> U < \t O.lmCi/ml © [3H]- I^;-Jl/7 5> (Amersham 
Bioscience) T 16 WMMfiSUftlirfc J:*«»*ff o fc- 7 U t! >fflS*ff o &«B 
15 0.5 ju. M ACE, l.OIU/mlPI-PLC, 7!>X*tt*'J d' K > (mGK : EGFP 

*c*JH!i«Tflit5M) s^trRTJfc© -fe- b®v>m*T 1 »W 

37 < Cl?5!lSLfeo iHSSUfc EGFP GFP tt#T?ftfttfcl#Stf* SDS-PAGE Sfx 
v>, '-hnt;VD-x»cK?tfc. EGFP-GPI 37 > /I CO ^>^h^h 
' J - (Molecular Device) T? CO EGFP <f A / ^ n y b T?4£ffl £ EGFP-GPI CO A* 

ffiffl!j£fc«k?)fTofc. 

£T©£$ti&fflfl& TYH ^%*-Cm&Vi^«fctJf^S*^Jl^ofc. i^llC0iE#^^X 

25 *«k^ACE^»^^^^e»m±#*«iaiL» 250^1 <Di$n&^uaxmAjf£. 
isfrmm^tcmz, i.5mi incttf^, 1 n#MEU^§*L>fc. 

P5SfflJ3£Kij«9F£tlfc C57BL/6 ^*©0P«tf>5S3lb» THY ig#n?&Ji*fflfl&£ 
lmg/ml ©tT^n-^-if (Sigma) TMSbfco ig^bfcSH 1 
(*5 2.0X10 6 «/ml) #©«*-? 90 ^tl^tlMSbfeo ACE(ACE- 
30 WT)0.2U/mL ACE-E414D 0.2U/nxL PI-PLC l.OIU/mb 4mM -f 7 v' b — 
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;ij>§ (Sigma) PI-PLC 1.0ml, 4mM -f / z/ h — ;WE/ U >&<D&. 

PBS 7 £5fiijffi]&Ki5*^;W*-OU-e^®£«ofc TYH 

i b$ikh >*=l^- hu, pbs -es-^K: 4%ife#m> /^MAy^Tth* 
£-^t? pbs -esjgu m-m^m^mmmzmvr^ wmmtz 200 {g©^si^ 

10 2.i.»e^SA^^x^ j ecD gpi ^>/^i 

^i«, egfp-gpi ae^A^^xo«mom7 , 6'>^^-;i'S:»^ufe^*^-e 

^JtSHBS (Gc) £33 JtS EGFP-GPI <D^m%% 2 (Line 2) KlJi,£>n£: 

^ i^i^3^^jc«^e)n^^-r>fc. 
^2«» m.fc=f-mxwsm<Dn$k\~&tt2> egfp-gpi ^>n^n<Dmm^M^ b 
15 fc&jrefcs. ^ffistt^i^^Jnbfc^M©^ (Tx-ii4+) ^fcte^M^&au^ 
^jraw^M©^ (tx-114-) &m^xm.m&~%feiki>* mmmwo-ffl&'yx-x? 

yfUyr-f >if\zmVfCo EGFP-GPI ^^.®?gtt^J##&T-CM65{- RTSNt b 
fc©«, m 2 ^^©Mmic^ViTO^-T^^fc. 7ki£ft^>^St<z>*:^£ (Ln.2, 

Tx-114-) ^M«tt^lBl^te(DMT>^-^>/1^M (Ln.2, Tx- 114+) iimm^ 

20 &^fc^#i3-r^Te£>3. 

2.2.gpi T>*-?>^?ni&mm : ?-<D%tfe 
egfp-gpi m.B=¥-mx'?vx*m^-c. gpi T>*-m^-&M^>/^^M^m@ 

^©H^&frV^ g^OD^ft^^-T^ lOOkDa 37 >/^Sf £*iS£ bfc» 
25 V^X«mfcfi5l5T?)^54^)ia©I^U ^^^a^ 1% Triton X-100 

fc-iftbfc. *gtB#BKlMbT PLAP^&TyiM =£fTVi, ^(DI^I^S 1 Kl^t" „ 
&43, ±TCD£J£te PI-PLC (l.OU/ml) bTff V>. -€-<DfiI£ft;*cSJ& £ 

bTJtttbfco 0 ^-atCk^Jl© lOOkDa ^>;^»®*-A>H^t. 
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*1 







tie 


£flM4 








(ml) 


(mg) 


(u*) 


(u/mg US) 


s-ioo ±m 


393 


19100 


336160 


18 


1.0 


DEAE--fe;l/a— 7. 


8 


228 


14410 


63 


3.5 


7ii JVt7j a— -X 


8 


212 


17596X 


83 


4.6 


ConA-t7 7 O — 7. 


1 


6 


6100 


1017 


56.5 


1 TSK y ;W 3000SW 


1 


1 


2500 


2500 


138.9 



*U(unitX ) = ir > ^ JUS - A* *j 2 9 <7 V > F M/PI-PLC it - A* y ^ ^ 9 «7 > F tt 



5 ^SfcCCDllfi^W^RiSttS, ACE 43£tfTfrJRi& ACE tJfcRbfc. 

"Tito's » i&&^>/^»:fc£tf rl3l£q a n ACE PLAP &7km&J&WHZ&.&-?%& 

plap »§m&*. ace (ace-t) s^^flfigM 

& (ACE-S) £S/S£-£fco TritonX-114 fc:<k5:friam, 7Kigtt*B<£>— SDS- 
PAGE fcftL, PLAP SftaS^ny^W >^Kl<fc Dfttllbfe. *S*ttH4fc^b;fciS 

io o plap icfflM§T5A>Fte pi-plc ffigsfTofctttt^Ofrf^te 

/Jn$</>#, ACE-T 33 J: ACE-S 403* >^®S*I:15 ii^TftS. 

ACE^Jft(DJf»&#tt£. SB#*S§S bfc PLAP &m*fcmm<D ACE-S i£ 

15 ©ffittttiiiiwfi: ACEna*^jT?^s*7*hyu;v{c e fcoTiag$nfe. 

ACE <D GPI 7>*-a^>/t^«jd«Stt©iStt*iCMCPViT, 

i?ffittt»'&© Asp414 * Glu \Z.W.%k\stz.m£%-W ACE (E414D) 
GPI 7>*-S^>^^«j|6«Stt*«fc^^^— ^Sttfc^ViT3l!l3t*fTofc 
(0 6, 0 7) . ^<Dm$&. ^^V— tf«1£« 1/1000 KTCT^ofcOtbT, 

D ACE CD GPI 7>*— S!^>^^*jflPBn5tt&fiS"r*Stt ,: t , 'i>tt, U'^y— fc? 
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2.3.GPI T>fJ— i^>/^SW5 ACE ©f£Jl 

GPI jyts — 5ry)-\9%\Z.%-$-% ACE <Dm&&ffi&-?2>fc#>. EGFP-GPI &MM 

Ut^^MO EGFP-GPI &m F9 iifflfl&£ l.OU/ml © ACE-S 2.8U/ml © PI- 

5 PLC tl<t OMUb, EGFP-GPI <Z>EbM<& GFP ^©m^t j; 0 , £fc EGFP-GPI, 

Sca-1, Thy-1 cfe«ktf E-# F'MJ >©aiJft«ffi»^* FACS £ £ 0 ^Wetlfl? 

tflf;, ACE tt EGFP-GPI ©^K«£:A,«Hi^b&V^\ U tf>$!lg£fTo 

fcWJftKIOViTtt, ACE«taK:±OaiJ&*®36^6 EGFP-GPI ©li:<h/ui:^T<S:j8£!li 
(0 8, 9) o GPI7>*-a^>^^Ktt3»IJftK©jm9 7McSflE 

10 <bbT&^£tlT£?K fl-5fe&© ACE ttjlfl^ 7 J: D *K»^©*^H# 

$nTVi* ^•SlCimfcnSo fl&© GPI 7>#— M^>/1^®, Sca-1, Thy-1 fe^B 

ja© ACEffiaicj:o"cra«ifc«jwfiS[ttJ$n*iit*«W[B*nfe. z:n<fcD, aces* 
£tf pi-plc iiii^>/^i-e*5 e-* H'su >fcttW6*«*xtf*<t 

15 $nfc 0 

$ eld, HeLa MM±-T? CD59 SS.fctffllgfHEiiH^ (DAF) © 2 «I© GPI T> 

HEK293 mm-z7v*>?>rt?n& j zn j enftffiMMii£v. 

ACE fc«k5«J»fSttSPI«»: FACS #Wfc«k3MEbfc (0 10, 11) . ^<D$g%z> 

znz gpi t>*— s^>/^^K^virn*>ttJSi«Ji^5«»f»a*nfci:i:*«wi 

20 mZtltCo £ HeLa MI&T© CD59 © ACE ©«J£r«&«, □l/Xrn-J^ 
n^>TO57>f U tf> (filipin) £51 7 b &fam2l£1tM'£lz 

iD^?t{bb m io) , ace fflS^WT?*D (m id , sfc^h^iuwcfc 

(0 12) . F9*H»©*W£tt*N«Wfc:» ACEtetl MnfiUn? ace W\ 

7jv\z>mw*nt)-f2iis&mzmm&mfr*> gpi 7>*-a!^>^^K*itt« 

25 S*5HiAJ«BSnfc (0 14) o 

2.4.ACE© GPI T>*— S!^>^^Kjtt«HSttK:jfc*t«36K«lWfaJffi©ra3t 

GFP-GPI F9 ifflJi§£ PLAP ttfet ACE jglll, & GFP fafe* 7 & 

-emmvtz. egfp-gpi ^»su h'jy->>> ifti/7>H<a 

30 Staphylococcus aureus V8 ^nf7- £ £ V* £: HPLC-T X 7. ^ ^ h t? C 
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«jt*3t«*^RTIBT?*ofc. -niO, ML*: GFP-GPI C *J»IC GPI 
- o fc * * £ 22 fc tfttfi $ tlfc. 

5 ;—)VTS.>*m^X. EQFP-QPI*38aT*F9»JBlC^W9^W*fifV», ACE, 

pi-plc, mGK-e^-n^n^abfc©^JcjSHUfc^>/i^KS:> EGFP-f Ay/n 

15) . *Mfrtt^tt< i*> 4 HfrV^ K&H— ©8***»5ttfc. mGK MSTftt 32 P 
3H •Vtk^^^^^tlTcT&M EGFP-GPI tt^6feftlBStlS:^o^ 

io ace j: of pi-plc ^asT^^s &©ifeit7^w , fettffi*tifc. n-n± 0 ACE 
nfco ACBaaTraiiBUfc^w^^RfiDifeiJ^Mtt* pi-plc mrnvm-st 

Jt«EUTU>*9^K0»'&-Ciie 1/3, I^;-M5>7^^TI5 1/2 © 

*mai*«ofc- 0 i6 id^bfccfcatc, gpi 7>*-±-ctt7^;ncfflVifcjfeattt 

15 Wtt7G*tt»ftflSL.T*D, ^©^m3SSOM^-<fcD ACE PI- 
PLC OD^J»fgP^:<fcD GPI 7>%— ffl*>/1**lC3S<. GPI T > 7 

20 2.5. fl»-&«fc**bfclt^© ACE 

ACE y^^y^bT^XTJttlttt^tt^Bfe&tl*. ACE Sytr7VbWXV>1* 
^ttjE*©»?£Jfc«bT\ (zona pel lucida) W^-IPIfr&IBa** 

jfel/TUSui)Jt, XKrege et al., Nature 375:146-148,1995 T?, 

25 s«n^fc»^e»iii«3fn***«»i6nTVi* gpi tesps t ph-20 

3*5 £#4) SMttUT, lEUT "7^7.35 <ktf ACE JvZTV h^"^X 
il±^i*0ifl:oViT. *n^n*»ttJ8» (WS) *J:tfJHB«tt*iW*ttIH 
# (DS) fc*HEU -fA/yoyft^lfc (H 17) o »^e»jSitLfc7K^> 
/^*«TOttHa-fc#HB3n*a«, E^^JW^COTK^tt®^ (WS) fre>«TESP5£ 
30 PH-20 ©M^>/^HWSn, ACE y y ^ 7£ h"7^X©J»^T?tt*^SiH^ 
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Stt^-SSfetfefflSnfcjfcofc. il©IS**5, ACE & GPI 7>*~1^>/^1© 
5 y^^-if^tt^»ACE (E414D) > PI-PLC "e^-tl^tl^S b, C57BL/6 

sn^ofcAi. ^8awfcw»'&ffi*^< ace ;7^7^h-7^oi?m i? 

£1!ACE. ^^y— KStt^tiACE ACE *ftSfcSV>T%>, SH 1 ^ 

Elffcbfc (m 18, 0 19) « PI-PLC M©#'&lC*ViT'b, x 

10 PI-PLC KKRAttftMftlK U (inositol-P) T (PI-PLC ffiS 

£) E*b;fc*'&&Jfc«rrS££K:J:oT, ACE / y>7TV 13 
ft5ut^5^t^ofc, J^±«fcD, ACE ©fcO GPIase flHttf«, SSUSK:* 

15 2.6.ACE <D GPIase ffitt©W«£f»Jffl 

GPI 7>*— WWStt (GPIase iSft) ^ti'W^SiUm i#?LSflC*5Vi 
Pi— GPI-PLD ^^^tlTVi^e bfrb, GPI-PLD tt«HBl*3T? GPI-PLD £ 
ISn^Clot, GPIase SHS-SiST £ J&*«i&&B ^fc«Bfcfc.fc D« 

0$tlTV*<5 (Tujioka et al., Biochem. Biophys. Res. Commun. 251:737-747, 
20 1998) o -T^:t>^ GPIase fg&om&^OWM -5®J&tf> 6> *MS&© GPI-PLD 

te^*cf£iBL;fc*#i#sftv>» — ACE at ho*iiB^aic*mt«« 

ACE © GPIase ^©Mtlfcfc 5 Z> £o©#ftteU GPI 7 >*— WWffltT! 

25 m 16 ©^S^^bfc GPI 7># — ©«i6fc*tt*«l*WMfc«- J&B GPI 

£<ig£3. gpi-pld ©^jwaj-fitt'f ;u©*jfiT?**fc«) (H 16 *5£tf 

Hagaman et al., Proc. Natl. Acad. Sci. USA., 95:2552-2557, 1998) X^J^f"e# 
HIS, 7^;Wfc#B*fc«£5fcJk#T7tt, GPI-PLD fC<fcoT#?8H£iia J ? : 
30 (DAF) ©^J©f^-e#^Vi (Davitz et al., J. Biol. Chem., 264: 13760-13764, 
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1989) . — ACE GPI-PLD tttSf RRWIC GPI 7>^-®7>*-l^W^ 
K»-&*«ffl : &iW»f'r*fc8e), HeLa |BJft»C*V»T DAF GDji$t£-&fc H fc-f 

S&fc, GPIase bTtt/t#7-U 7 PI-PLC 6 

5 nTViS^, GPIase ©14$: t h fc^T^M^it UT^-TS^lC, ACEtefclhte 

Sfe ACE teifiLJE&IP Bfiltlf. lfo.JE_h#£3l^@£i~o ^Ofclb ACE * 

srawTTas.ttTSfc. ^u-^frwsa** ace (ace-s) *5<t^v^x^mfi5fe 

10 ACE (ACE-T) O&mW ACE (E414D) <2)ft£lfc&&tt, ACE (Dgijf^ffl Srf&lJEbT, 

g 65 1 -r s stt © * & f >Jffl f & c t *«pTjg-e & s n t * *Mm \z ^ u . 



15 



20 
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1. T>^^-^>->>^^S^S:^b, GPI 7>*-M^>A^M^^B§^^e>jt 

5 

3 . mmmmmmo^m^r^tmmmi; ^m^m. i ©aws. 

15 

6. ^.mmry^^^>^>^Bmt^> ^or^jmrnm^o His giu Met Giy 

20 7. ^II7>^tf>'»Iiii^ ^©757^1*© His Glu Met Gly 

His mmKL&rt* giu * Asp ^mmhr^mmmx^^m &m 6 ©xai. 

25 

9. -£-©75 /&I2JIJ4 1 © His Glu Met Gly His E#!K:*t** V>Tn^ 1 £A_t©T 
30 10. f ©75 y MIB^JI 1 © His Glu Met Gly His lEWd^S tt£ Glu * Asp \ZW& 
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SEQUENCE LISTING 

<110> Kondoh, Gen 

<120> ACE containing drug 

<130> 03-F-060PCT 

<150> JP 2002-314078 
<151> 2002-10-29 

<160> 4 

<210> 1 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> description of artificial sequence: Synthetic oligonucleotide 
<400> 1 

tgaattccac catgggccaa ggttgggcta ctccagg 37 

<210> 2 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> description of artificial sequence: Synthetic oligonucleotide 
<400> 2 

gaattcgtca cttatcatca tcatccttat aatcctgctg tggctccagg tacaggc 57 



<210> 3 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

cttggtgatag cgcaccacga tatgggccac atccagtatt tcatgca 57 



<210> 4 
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<211> 764 
<212> PRT 
<213> Mus musculus 

<300> 

<308> GenPept/NP_033728 
<309> 2003-10-04 

<400> 4 

Met Gly Gin Gly Trp Ala Thr Pro Gly Leu Pro Ser Phe Leu Phe Leu 
15 10 15 

Leu Leu Cys Cys Gly His His Leu Leu Val Leu Ser Gin Val Ala Thr 
20 25 30 

Asp His Val Thr Ala Asn Gin Gly Me Thr Asn Gin Ala Thr Thr Arg 
35 40 45 

Ser Gin Thr Thr Thr His Gin Ala Thr lie Asp Gin Thr Thr Gin He 
50 55 60 

Pro Asn Leu Glu Thr Asp Glu Ala Lys Ala Asp Arg Phe Val Glu Glu 
65 70 75 80 

Tyr Asp Arg Thr Ala Gin Val Leu Leu Asn Glu Tyr Ala Glu Ala Asn 
85 90 95 

Trp Gin Tyr Asn Thr Asn lie Thr lie Glu Gly Ser Lys lie Leu Leu 
100 105 110 

Glu Lys Ser Thr Glu Val Ser Asn His Thr Leu Lys Tyr Gly Thr Arg 
115 120 125 

Ala Lys Thr Phe Asp Val Ser Asn Phe Gin Asn Ser Ser lie Lys Arg 
130 135 140 

He lie Lys Lys Leu Gin Asn Leu Asp Arg Ala Val Leu Pro Pro Lys 
145 150 155 160 

Glu Leu Glu Glu Tyr Asn Gin He Leu Leu Asp Met Glu Thr Thr Tyr 
165 170 175 

Ser Leu Ser Asn lie Cys Tyr Thr Asn Gly Thr Cys Met Pro Leu Glu 
180 185 190 

Pro Asp Leu Thr Asn Met Met Ala Thr Ser Arg Lys Tyr Glu GJu Leu 
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195 



200 



205 



Leu Trp Ala Trp Lys Ser Trp Arg Asp Lys Val Gly Arg Ala lie Leu 
210 215 220 

Pro Phe Phe Pro Lys Tyr Val Glu Phe Ser Asn Lys He Ala Lys Leu 
225 230 235 240 

Asn Gly Tyr Thr Asp Ala Gly Asp Ser Trp. Arg Ser Leu Tyr Glu Ser 
245 250 255 

Asp Asn Leu Glu Gin Asp Leu Glu Lys Leu Tyr Gin Glu Leu Gin Pro 
260 265 270 

Leu Tyr Leu Asn Leu His Ala Tyr Val Arg Arg Ser Leu His Arg His 
275 280 285 

Tyr Gly Ser Glu Tyr lie Asn Leu Asp Gly Pro lie Pro Ala His Leu 
290 295 300 

Leu Gly Asn Met Trp Ala Gin Thr Trp Ser Asn Me Tyr Asp Leu Val 
305 310 315 320 

Ala Pro Phe Pro Ser Ala Pro Asn Me Asp Ala Thr Glu Ala Met Me 
325 330 335 

Lys Gin Gly Trp Thr Pro Arg Arg Me Phe Lys Glu Ala Asp Asn Phe 
340 345 350 

Phe Thr Ser Leu Gly Leu Leu Pro Val Pro Pro Glu Phe Trp Asn Lys 
355 360 365 

Ser Met Leu Glu Lys Pro Thr Asp Gly Arg Glu Val Val Cys His Pro 
370 375 380 

Ser Ala Trp Asp Phe Tyr Asn Gly Lys Asp Phe Arg Me Lys Gin Cys 
385 390 395 400 

Thr Ser Val Asn Met Glu Asp Leu Val Me Ala His His Glu Met Gly 
405 410 415 

His Me Gin Tyr Phe Met Gin Tyr Lys Asp Leu Pro Val Thr Phe Arg 
420 425 430 



Glu Gly Ala Asn Pro Gly Phe His Glu Ala Me Gly Asp Me Met Ala 
435 440 445 
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Leu Ser Val Ser Thr Pro Lys His Leu Tyr Ser Leu Asn Leu Leu Ser 
450 455 460 

Thr Glu Gly Ser Gly Tyr Glu Tyr Asp Ile Asn Phe Leu Met Lys Met 
465 470 475 480 

Ala Leu Asp Lys lie Ala Phe lie Pro Phe Ser Tyr Leu Ile Asp Gin 
485 490 495 

Trp Arg Trp Arg Val Phe Asp Gly Ser Ile Thr Lys Glu Asn Tyr Asn 
500 .505 510 

Gin Glu Trp Trp Ser Leu Arg Leu Lys Tyr Gin Gly Leu Cys Pro Pro 
515 520 525 

Val Pro Arg Ser Gin Gly Asp Phe Asp Pro Gly Ser Lys Phe His Val 
530 535 540 

Pro Ala Asn Val Pro Tyr Val Arg Tyr Phe Val Ser Phe Ile ile Gin 
545 550 555 560 

Phe Gin Phe His Glu Ala Leu Cys Arg Ala Ala Gly His Thr Gly Pro 
565 570 575 

Leu His Lys Cys Asp Ile Tyr Gin Ser Lys Glu Ala Gly Lys Leu Leu 
580 585 590 

Ala Asp Ala Met Lys Leu Gly Tyr Ser Lys Pro Trp Pro Glu Ala Met 
595 600 605 

Lys Leu Ile Thr Gly Gin Pro Asn Met Ser Ala Ser Ala Met Met Asn 
610 615 620 

Tyr Phe Lys Pro Leu Thr Glu Trp Leu Val Thr Glu Asn Arg Arg His 
625 630 635 640 

Gly Glu Thr Leu Gly Trp Pro Glu Tyr Asn Trp Ala Pro Asn Thr Ala 
645 650 655 

Arg Ala Glu Gly Ser Thr Ala Glu Ser Asn Arg Val Asn Phe Leu Gly 
660 665 670 

Leu Tyr Leu Glu Pro Gin Gin Ala Arg Val Gly Gin Trp Val Leu Leu 
675 680 685 



Phe Leu Gly Val Ala Leu Leu Val Ala Thr Val Gly Leu Ala His Arg 
690 695 700 
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Leu Tyr Asn I le Arg Asn His His Ser Leu Arg Arg Pro His Arg Gly 
705 710 715 720 

Pro Gin Phe Gly Ser Glu Val Glu Leu Arg His Ser Leu Ala His Arg 
725 730 735 

Leu Tyr Asn lie Arg Asn His His Ser Leu Arg Arg Pro His Arg Gly 
740 745 750 

Pro Gin Phe Gly Ser Glu Val Glu Leu Arg His Ser 
755 760 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/13851 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 A61K38/46, A61K45/00, A61P15/00, A61P25/28, A61P31/04, 
A61P43/00, C12N9/64, C12N15/57 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 A61K38/46, A61K45/00, A61P15/00, A61P25/28, A61P31/04, 
A61P43/00, C12N9/64, C12N15/57 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted dining the international search (name of data base and, where practicable, search terms used) 
CAPlus(STN), BIOSIS(STN), MEDLINE (STN) , EMBASE (STN) , WPI, JOIS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 
P,A 



Hajime KONDO, 'Mouse Seishoku Saibo GPI Anchor- 
gata Tanpakushitsu Yuri Inshi no Tanri to Kino 
Kaiseki', Seishoku Saibo no Seigyo Kiko to Hassei 
Kogaku, Heisei 11-14 Nendo, No. 11234101, pages 69 
to 72 

WO 91/354 Al (INSERM INST .NAT . S ANTE & RECH.MED-), 
10 January, 1991 (10. 01 .91), 
Full text 

& FR 2649412 Al & EP 432254 Al 

& JP 4-500612 A & CA 2035888 Al 

& US 5801040 A 

JP 2001-316287 A (BML, Inc.), 
13 November, 2001 (13.11.01), 
Full text 
(Family: none) 



1-4 
5-10 



1-7 



1-7 



[ x | Further documents are listed in the continuation of Box C. | | See'patent family annex. 



* Special categories of cited documents: • T* 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

**LT document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

u Qf* document referring to an oral disclosure, use, exhibition or other 
means 

W P* document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person stalled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
03 February, 2004 (03.02.04) 



Date of mailing of the international search report 

24 February, 2004 (24.02.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No, 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/13851 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 95/32725 Al (QUEEN MARY & WESTFIELD COLLEGE) , 
07 December, 1995 (07.12.95), 
Full text 

& AU 9525345 B & EP 760672 Al 

& US 6011015 A & JP 2001-506225 A 


1 


-7 


X 


JASPARD, E. et al., 'Differences in the properties 
and enzymatic specificities of the two active 
sites of angiotensin I-converting enzyme (kininase 
II) . Studies with bradykinin and other naturai 
peptides.', J.Biol .Chem. , 1993, Vol.268, No. 13, 
pages 9496 'to 9503; full text; page 9497, left 
column, lines 9 to 16; Figs. 1, 3, 4; table I-V 


8- 


-10 


X 


WEI, L . et al., 'The two homologous domains of 
human angiotensin I-converting enzyme are both 
catalytically active.', J.Biol .Chem. , 1991, 
Vol. 266, No. 14, pages 9002 to 9008; full text; 
page 9003, lower left column, 12th line from the 
bottom to 7th line from the bottom; Figs. 1 to 5; 
table I-IV 


8- 


-10 


X 


WEI , L. et al., 'The two homologus domains of 
human angiotensin I-converting enzyme interact 
differently with competitive inhibitors. 1 , J. 
Biol. Chem., 1992, Vol.267, No. 19, pages 13398 
to 13405; full text; page 13399, left column, 
lines 26 to 29; Fig. 1; table I 


8- 


-10 


A 


PANG, S. et al., 'Roles of the juxtamerabrane and 
extracellular domains of angiotensin-converting 
enzyme in ectodomain shedding.', Biochem.J., 
2001, Vol.358 (Pt 1), pages 185 to 192 




1 


A 


MARCIC, B. et al., 'Replacement of the 
transmembrane anchor in angiotensin I-converting 
enzyme (ACE) with a glycosylphosphatidylinositol 
tail affects activation of the B2 bradykinin 
•receptor byACE inhibitors. 1 , J. Biol. Chem. , 2000, 
Vol.275, No.21, pages 16110 to 16118 




1 


A 


PANG, S. et al., 'The ectodomain of angiotensin 
converting enzyme does not dictate sensitivity 
to secretase cleavage. Biochemical Society 
transactions, 2000, Vol.28, No. 5, p.A262 




1 


A 


Chem.Abstr., 1995, Vol.123, abstract No. 330713 
abstract & ISRAEL, A. et al., 'Angiotensin II 
receptor subtypes and phosphoinositide hydrolysis 
in rat adrenal medulla.', Brain Research Bulletin, 
1995, Vol.38, No. 5, 441-446 




1 



Form PCT/1SA/2 10 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/13851 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Chem.Abstr., 1993, Vol.118, abstract No. 252487 
abstract & RAIZADA, M. et al., 'Increased 
angiotensin II type-1 gene expression in neuronal 
cultures from spontaneously hypertensive rats. 
1993, Vol.132, No. 4, pages 1715 to 1722 

Chem.Abstr., 1989, Vol.113, abstract No. 126431 
abstract & ROBINSON-WHITE, A.J. et al . , 
•Inhibition of inositol phospholipid hydrolysis 
in endothelial cells by pentobarbital. 1 , European 
J.Pharmacol., Molecular Pharmacology Section, 
1989, Vol.172, No. 3, pages 291 to 303 



Relevant to claim No. 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP03/13851 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

^ because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuati on of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



(See extra sheet.) 



1 • | — | As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. [x] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 
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<Unity of invention> 

[1] Claims 1 to 7 (referred to as invention group 1) . 
[2] Claims 8 to 10 (referred to as invention group 2) . 

Angiotensin convertase mutants having an amino acid mutation of 
inactivating the peptidase activity transferred thereinto, in which one 
or more amino acid residues in the amino acid sequence His Glu Met Gly 
His have been substituted by other amino acid residue (s) , are described 
in any of the following documents cited in the Box C in this report: 

•JASPARD E.,- et al . "Differences in the properties and enzymatic 
specificities of the two active sites of angiotensin I-converting enzyme 
(kininase II) . Studies with bradykinin and other natural peptides." J. 
Biol. Chem., 1993, vol.268, no. 13, p. 9496-9503, full text, page 9497, 
left column, lines 9 to 16, Figs. 1, 3, 4, TABLE I-V 

•WEI, L . et al., "The two homologous domains of human angiotensin 
I-converting enzyme are both catalytically active . " J. Biol. Chem., 1991, 
vol.266, no. 14, p. 9002-9008, full text, page 9003, lower left column, 
lines. 12 to 7 from the bottom, Figs. 1-5, TABLE I-IV 

•WEI, L. et al., "The two homologous domains of human angiotensin 
I-converting enzyme interact differently with competitive inhibitors." 
J. Biol. Chem., 1992, vol.267, no. 19, p . 13398-13405, full text, page 
13399, left column, lines 26 to 29, Figs. 1, Table I 

ccordingly, the inventions having, as the matter specifying the 
invention, these angiotensin convertase mutants in the above-described 
invention groups (namely, the inventions according to claims 1 to 7 in 
the invention group 1 and the inventions according to claims 8 and 9 
in the invention group 2 ) cannot be considered as having a special technical 
feature in common. Such being the case, these groups of inventions are 
not considered as being so linked as to form a single general inventive 
concept . 
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